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is not parallel but radiating. The above formula cannot be applied directly as it is not easy to see what is the effective area of each wall. This difficulty is especially serious in the case of small furnaces with thick walls.
Fig. 28 represents a section through a cubical furnace. The inner surface A of one wall is at a temperature (T+i)0 and the outer surface B at a temperature T°. The areas are s and S respectively and the thickness of the wall is I. The heat flow will be radiating, as shown by the figure, and we wish to calculate the total flow of heat through the wall from the known conductivity of a unit cube of the material composing it.
FIG. 28.—Flow of heat through side of hollow cube.
FIG. 29.—Flow of heat through wall of hollow sphere.
It can be shown mathematically1 that the flow of heat from A to B will be given correctly by the formula:
I
In other words the effective area of the wall AB is the geometrical mean of its inner and outer surfaces. The same applies of course to the remaining walls of the cube.
The same formula applies correctly in the case of a spherical furnace, Fig. 29, having an inner area 5 and outer area 5.
The calculation of the flow of heat from most electric furnaces can be made without serious error by assuming the walls to be parts of a cubical or a spherical furnace.
The flow of heat through a cylindrical wall (without 'ends) is given by the more complicated formula:
1 Carl Bering, Heat Conductances through Walls of Furnaces. Trans. Am. Electrochem. Soc., vol. xiv (1908), p. 215.t the outer surfaces of the furnace walls are greater than the inner surfaces and that the flow of heat through these wallslow of heat from such data as were available was not well understood.
